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Abstract
There is significant converging literature that emphasizes the value of learning metacognitive
strategies. Current approaches to teaching metacognition focus disproportionately on domainspecific strategies. These strategies emphasize domain-specific subject material rather than the
metacognition itself. The following intervention proposal aims to develop a multi-level (5th-12th
grade) metacognition program designed using a spiral curriculum. This novel approach flips the
paradigm and chooses to center metacognition. Additionally, this program leverages encoding,
retrieval, transfer-appropriate processing and, delivered specifically through the spiral
curriculum, delivers content in a manner that encourages distributed practice, a concept that has
been well-documented to be beneficial for learners. The proposed program could become a fully
developed curriculum for use in schools and a general design is included in the methods section.
Considerations are made for further discussion and development of evaluative measures of both
the program and metacognition research itself. It should be noted explicitly that the following
program is a proposal, carefully designed to reflect current research, but as of yet, has not been
implemented or corroborated. It is the author’s hope that the proposed program, if implemented,
would be accompanied by research that would serve to validate the approach set forth in this
manuscript or, perhaps, indicate where the program may fall short in its conceptual design.
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Processes to encode new information and, subsequently, retrieve encoded information
play an important role in learning. Humans have an additional layer of processing however, that
enhances these two constructs even further. We are perhaps uniquely capable of thinking about
our own cognitive processes. This “thinking about thinking” is commonly referred to as
metacognition in psychology. There already exists a wealth of research that points to the value of
metacognition in learning (Donker, De Boer, Kostons, Van Ewijk, & van der Werf, 2014) and
that metacognitive strategies impact learning even after the initial learning episode (De Boer,
Donker, Kostons, & van der Werf, 2018) Furthermore, research shows that metacognition is
unrelated to aptitude and intellect and even compensates for delays or deficiencies in these
domains (Swanson, 1990) It follows then, that educators who prioritize learning of metacognitive
strategies are committed to enhancing the learning of their students.
Metacognitive strategies can be integrated into content-specific learning experiences.
This integration is natural, relying on the learning of domain-specific strategies to enhance
knowledge within a specific content area. However, researchers have delineated domain-specific
strategies and higher-order strategies, that is, more generalized strategies which can be used to
control other strategies (Pressley, Borkowski, & Schneider, 1987). Using this distinction, this
proposal argues that direct instruction of general, higher-order strategies is deserving of standalone programming. Research on instructional studies also suggests that metacognition can be
improved through modeling and direct instruction of strategy use (Jacobs & Paris, 1987). One
could infer that a general program of this type benefits all student learning directly and enhances
students’ use of domain-specific strategies. The following program proposal outlines a unique,
multigrade-level approach to explicitly teach metacognition that leverages a spiral curriculum, a
curricular design initially conceptualized by Jerome Bruner (1960).
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While there are potentially numerous additional benefits related to the design of this
program including, but not limited to, self-efficacy, interpersonal development, and motivation,
these benefits are beyond the scope of this proposal and is an opportunity for further research.
Instead, the proposal will focus on presenting the program’s aim and methodology in terms of
metacognition, encoding, retrieval, and transfer.
Key Terms
The following proposal includes several key terms that need to be precisely defined and
placed within the larger context of psychology. While other cognitive constructs will be
mentioned, the following terms will be used frequently and are of central importance to the
proposal: encoding, retrieval, metacognition, and transfer.
Encoding is a cognitive process by which, information is placed into long-term memory
(Bruning, Schraw, & Norby, 2011). The process of encoding can be enhanced through several
strategies. These strategies are best conceptualized by the levels of processing framework
developed by Craik and Lockhart (1972). In this view, the quality of memory for information is
dependent on the way the information is initially analyzed (Craik & Lockhart, 1972). A handy
generalization is to place encoding strategies on a spectrum between “shallow” and “deep” levels
of processing. Strategies that prioritize maintenance rehearsal—maintaining information for as
long as possible in short-term memory—are considered shallow while increasingly elaborative
techniques like the use of imagery, mnemonics, and guided peer-questioning promote deeper
levels of understanding. While it is best for the encoding strategy to fit the complexity of the tobe-learned information, it is advisable to encourage students to engage in deeper levels of
learning as much as possible. A key component of the proposal program is geared toward
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instructing students explicitly about encoding and specific encoding strategies so that they trend
toward using increasingly elaborative techniques in their learning.
Retrieval is the cognitive process of accessing information from long-term memory and
bringing it to consciousness (Bruning et al., 2011). Retrieval of information is tightly linked to
the way information was initially encoded. However, it is important to note that retrieval
processes like recall and recognition are highly contextualized and memory is reconstructed, not
merely regurgitated exactly as it was encoded. One key understanding is that learning increases
when students generate their own contexts for meaning (Slamecka & Graf, 1978). This
understanding is operationalized in the program by the generation effect, elaborative
interrogation, and guided peer questioning.
Another key understanding is that distributed practice is more efficient than massed
practiced (Ashcraft, 1994). This understanding is operationalized through the novel use of the
spiral curriculum. Distributed practice is characterized by regular periods of practice of the to-belearned information. The spiral curriculum uses distributed practice to its full effect, not only
extending the practice of cognitive and metacognitive processes throughout the school year, but
then also in subsequent years of schooling (see Table 1). This cohesion of learning over several
years, provides the basis for powerful metacognitive learning.
Metacognition is the focus of this program proposal and must be placed into context with
other important cognitive principles and educational goals. The term “metacognition” was
conceived by Flavell in 1979 as, “knowledge and cognition about cognitive phenomena” and was
further elaborated on by Ann Brown in 1980 and 1987. Brown made a helpful distinction
between two dimensions of metacognition that are central to the program proposal.
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The first dimension is knowledge of cognition and it is subdivided into three component
parts: declarative knowledge, procedural knowledge, and conditional knowledge (Brown, 1987)
All three components are directly addressed in the program. Declarative knowledge concerns
knowledge about ourselves as learners including human capacity for information and the factors
that affect our cognitive performance. The earliest stages of the program operationalize this
knowledge by explicitly teaching the cognitive concepts of metacognition, encoding, retrieval,
and transfer. Procedural knowledge is the knowledge of how to use cognitive strategies
themselves. Conditional knowledge is the ability of an individual to accurately assess when to
use a strategy to maximize effectiveness and why. All three component parts are explicitly taught
and serve as a centerpiece to early instruction.
The second dimension of metacognition, according to Brown (1987) is the regulation of
cognition through planning, monitoring, and evaluation. Planning consists of any process of
identifying appropriate strategies for use and the allocation of resources for a task. Monitoring is
the evaluation of progress during a planned task or process. Evaluation is the appraisal of both
the metacognitive strategies used and the outcome of the perceived learning. This repertoire of
actions is required of students throughout the program and is consciously taught early on
explicitly and revisited with frequent reflection. One of the theoretical assumptions of this
metacognitive program is that conscious reflection of regulation of cognition is key to
automating these processes (Brown, 1987).
Both dimensions are not only taught as concepts within the program but used within the
instruction of the program itself. In this manner, students will be using metacognitive strategies
to learn about metacognition. This serves two purposes, increasing knowledge of metacognition
and providing practical experience in using general metacognitive strategies. Developing a
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strong base knowledge of metacognition will further improve students’ ability to adapt these
techniques to any domain of learning.
Transfer is the process by which an individual uses previously learned strategies in new
settings. Transfer assumes that encoding, retrieval, and metacognitive strategy use are heavily
dependent on context. This is a significant pitfall for any encoding or metacognition training and
can hinder all learning. For this reason, teaching the transfer of strategies (Pressley & Harris,
2006) is a highlight of this programming. A major component of the program design is the
inclusion of domain-specific strategy development via integration of content from students’ other
classes. This not only links strategies directly to their application (Duffy, 2002) but also
encourages application of strategies in many different, authentic settings (Mayer & Wittrock,
2006). Again, the spiral curriculum design serves to help automate these processes as well,
further encouraging successful transfer.
It is important to consider the current author’s conceptualization of a spiral curriculum.
The concept sprang from a single line in Jerome Bruner’s The Process of Education, “any
subject could be taught to any child at any age in some form that is honest” (1960). This idea has
since been mistranslated, maladapted, and taken out of context. Current understandings often
reduce the concept to a simple revisitation of instructional material periodically over time. This
interpretation misses the spirit of the message. Rather, a spiral curriculum, in theory, is effective
in that it is designed to explore a few central phenomena repeatedly, over time, in a manner that
is developmentally appropriate for a learner. Crucially, this means that the instruction must adapt
with the capacities of the learner. Readers may note in the subsequent program overview that this
spirit is kept intact and that the concepts explored are revisited and reapplied to the student
experience at increasing levels of complexity and nuance. This approach to metacognitive
June 2022 | 10

training is novel and while there is broad discussion and criticism of the implementation of a
spiral curriculum, the current proposal has narrowed its focus to highlight how this approach
makes the most of the benefits of distributed practice mentioned above.
Program Overview
The proposed program is designed as a multi-year curriculum encompassing the
equivalent of 5 through 12 grades. It is designed to teach students about encoding, retrieval,
th

th

transfer, and metacognition as well as specific strategies within each of these constructs at
developmentally appropriate levels. It considers research suggesting that metacognition develops
relatively late (Baker, 2002) and that student ability to recognize the need to harness their
memory develops slowly throughout childhood (Pressley & Schneider, 1997). While this design
was built to accommodate a typical school environment, the spiral curriculum approach enables a
high level of adaptability and could be implemented on a smaller scale as a specific academic
intervention and is readily integrated with more typical content-specific courses. The time frame
in which this program is delivered can also be condensed or lengthened to suit the wide variety
of organizations and institutions that may ultimately consider this approach. It should be noted
however, that a strength of the program is in its commitment to intentional distributed practice
delivered over several years in increasing levels of granularity and complexity.
Research suggests that strategy instruction usually benefits students regardless of aptitude
or intellect but is particularly helpful for lower-achieving students (Bruning et al., 2011) and
strategy instruction has been rated with importance across a diverse range of cultures (Hattie,
Biggs, & Purdie, 1996). Additionally, a new research proposal has offered that certain
components of metacognition may have parallel constructs with executive function and might be
beneficial for developing an individual’s dorsolateral prefrontal cortex (Brooks, in press). These
June 2022 | 11

wide-ranging benefits suggest that almost any student can benefit from this programming and it
is well-fit for whole-school implementation.
Concerning implementation, if designed effectively, the proposed curriculum could be
manualized for distribution to individual schools and districts. Additionally, curriculum
specialists could be engaged to further aid in the implementation of the programming and to help
individualize it to accommodate the variety of educational settings that exist. Implementation
considerations are not extensively explored in the current proposal.
Program Design
Table 1 provides an overview of the design, with broad program goals for each cohort as
well as examples of specific strategies and activities. It should be noted that the goals and
examples are not exhaustive and have been tailored to the focus of this proposal. In keeping with
the spirit of the spiral curriculum, increased levels of task and content complexity are integrated
into the instructional design. The 5 -6 grade cohort is designed to be provided instruction via the
th

th

9 -10 grade cohort and evaluated by the 11 -12 grade cohort. The 9 -10 grade cohort’s
th

th

th

th

th

th

curriculum design is assisted and evaluated by the 11 -12 grade cohort. To clarify, it should be
th

th

assumed that a student would be receiving two years of instruction within a cohort before
moving onto the next, not that a student receives the content once during a two-year time span.
Program Discussion
In the 5 -6 grade cohort, the primary aim of the program is to build the base knowledge,
th

th

comprehension, and foundational instructional strategies that will be used in subsequent years.
This involves an in-depth exploration of the key terms’ definitions, sub-components, and
applications. These terms and concepts are designed to be taught using metacognitive strategies.
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Students plan, monitor, and evaluate their learning of these materials. Additionally, students
begin to explore how to begin transferring the knowledge gained in this program to other content
classes. To offer an example, after receiving explicit instruction on the Peg method, students
design their own Peg method system and apply it to both the current program and an outside
content class.
The 7 -8 grade cohort is focused on reinforcing the learning from the previous cohort.
th

th

Reflective activities encourage students to examine their use and knowledge of metacognition,
encoding, retrieval, and transfer. The concepts are explored in increasing granularity and
complexity and, specifically to enhance transfer, this cohort should begin to integrate the skills
learned into students’ other classes. This helps students apply their learning in new contexts.
Furthermore, as a tie-in with state-dependent learning, this cohort serves as an opportune time to
potentially integrate independent social and emotional learning programming, providing further
benefit to students.
The 9 -10 grade cohort concerns itself with the application and synthesis of the core
th

th

concepts. These students are tasked with creating the very curriculum that they will then teach to
the youngest cohort. Not only does this design once again make students consider their prior
knowledge, further reinforcing the information and its applicability, but it takes advantage of
reciprocal teaching. This design could encourage deeper reflection on the core concepts and
practical insight into how individuals learn. This serves to enhance their knowledge of transfer
which can then be leveraged into their content classes outside of the program.
The 11 -12 grade cohort is centered around analysis and evaluation. During these years,
th

th

students are in their final stages of the program. In this stage they are tasked with assisting and
evaluating the 9 -10 grade cohort’s curriculum design. To do this, they must draw on their deep
th

th
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knowledge of the content and their own experiences in the process. This cohort also must
analyze the success of the program for the 5 -6 grade cohort. At this point in the program, they
th

th

have experienced the full range of instructional design. As a final project, they are to develop
their own individualized learning program within a domain of their choosing. This process and
evaluation is captured through the development of a portfolio and an oral defense of their design,
using themselves as evidence.
Conclusion
While this proposal program supports a comprehensive and research-informed
curriculum, it is not without its limitations. As the program encompasses several years and
involves the interaction of multiple grade levels, it presents logistical and implementation
challenges that, while crucially important, are beyond the scope of this broad proposal document.
The complexity of the design can serve as much as a weakness as it does a strength. The
planning required to operationalize this program would require significant amounts of time and
human energy. It also incorporates a structure that is not currently seen in contemporary
educational settings. This requires a willingness to embrace a paradigm shift away from domainspecific curriculum design (content classes) and, as such, would require significant retraining and
professional development for educators to specifically prepare for implementing the
programming.
A reasonable starting place for this programming or a close adaptation thereof, could be
within specialized programming, like as an intervention for a smaller, focused cohort of students.
Ideally, this proposal could become the flagship program of a newly developed non-traditional
school.
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Evaluating both the efficacy of the program and student performance within the program
also requires thinking in a new direction. Regarding the former, this author, within a separate
proposal has explored using a multi-method approach that bridges the gap between the cognitive
concept of metacognition and the neuroscientific construct of executive function (Brooks, in
press). New techniques and assessments used to evaluate executive function could offer evidence
for prioritizing this type of programming. Regarding the latter, strategies ranging from simple,
teacher assessments of student strategy and student self-assessment on instruments of
metacognition like the Motivated Strategies for Learners Questionnaire (MSLQ) to complex,
global measures of student performance on common academic achievement tests pre- and postprogram could all be useful methods to evaluate students. The nature of the programming
requires a rethinking of evaluative measures and priorities themselves, a difficult issue worth
exploring entirely on its own.
However, just because something is difficult and different should not preclude it from
being attempted. This program has the potential to fundamentally shift what is prioritized in
educational environments. Researchers have discovered so much about how we learn. This
proposal offers a program that was designed to use those discoveries as a starting point.
Table 1
5 -6 grade cohort (instructed by 9 -10 grade cohort; evaluated by 11 -12 grade cohort)
Broad Program Goals
Specific Strategy Examples
 Define and discuss value of Metacognition,
Encoding- mediation, imagery,
mnemonics, guided questioning, levels
Encoding, Retrieval, and Transfer
of processing
th

th



th

th

Teach specific strategies for Metacognition,

th

th

Retrieval- recognition, recall,
elaborative interrogation

Encoding, Retrieval, and Transfer
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Use metacognitive approach to deliver
instruction (e.g., planning, monitoring,

Metacognition- regulation of
cognition (e.g., planning, monitoring,
evaluating)

evaluating)


Begin to explore domain-specific applications
outside of program

7 -8 grade cohort
Broad Program Goals
 Revisit all concepts above with further
th

th

Specific Strategy Examples
Encoding- reflection, additional
elaborative techniques

granularity and sub-component definitions (


Emphasize transfer to domain-specific
contexts



Encourage reflection on strategy use



Encourage reflection on value



Continue to use metacognitive approaches to

Retrieval- State-dependent learning,
reconstruction
Metacognition- knowledge of
cognition (declarative, procedural,
conditional)
Transfer- integrate learned strategies
into content classes

deliver instruction
9 -10 grade cohort (curriculum design assisted and evaluated by 11 -12 grade cohort)
Broad Program Goals
Specific Strategy Examples
 Develop and design curriculum for teaching
Reflective activities on prior
knowledge of metacognition
metacognition, encoding, retrieval, and
Reflective activities on transfer to
transfer
content classes
th

th





th

th

Instruct 5 -6 grade cohort using designed

Adaptation of mnemonics

curriculum

Reciprocal teaching with 11 -12 grade
cohort

th

th

th

th

Reflection on teaching strategies and learning
outcomes
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Continued self-integration and monitoring of
metacognitive strategies within domainspecific content classes

11 -12 grade cohort
Broad Program Goals
 Peer assist curriculum design of 9 -10 grade
th

th

th

th

cohort


Specific Strategy Examples
Portfolio creation
Program evaluation

Evaluate performance of 5 -6 grade cohort
th

Self-assessment of strategy use

th

and provide instructional feedback for 9 -10
th

th

Oral defense

grade cohort


Evaluate success of metacognitive program
and reciprocal teaching design



Develop personalized exploratory class
within a choice domain

June 2022 | 17

References
Ashcraft, M. H. (1994). Human memory and cognition (2 ed.). New York, NY: HarperCollins.
nd

Baker, L. (2002). Metacognition in comprehension instruction. In C. Block & M. Pressley (Eds.).
Comprehension instruction: Research-based best practices (pp. 77-95). New York, NY:
Guilford.
Brooks, M. E. (in press). Bridging Metacognition and Executive Function: Enhancing
metacognition via development of the dorsolateral prefrontal cortex. The Nebraska
Educator.
Brown, A. (1987). Metacognition, executive control, self-regulation, and other more mysterious
mechanisms. In F. E. Weinert & R. H. Kluwe (Eds), Metacognition, motivation, and
understanding, (65-116). Mahwah, NJ: Erlbaum.
Bruner, J. S. (1960). The process of education. Harvard University Press.
Bruning, R. H., Schraw, G. J., & Norby, M. M. (2011). Cognitive psychology and instruction,
(65-89). Boston, MA: Allyn & Bacon/Pearson.
Craik, F. I., & Lockhart, R. S. (1972). Levels of processing: A framework for memory research.
Journal of verbal learning and verbal behavior, 11(6), 671-684.
De Boer, H., Donker, A. S., Kostons, D. D., & van der Werf, G. P. (2018). Long-term effects of
metacognitive strategy instruction on student academic performance: A meta-analysis.
Educational Research Review, 24, 98-115.
Donker, A. S., De Boer, H., Kostons, D., Van Ewijk, C. D., & van der Werf, M. P. (2014).
Effectiveness of learning strategy instruction on academic performance: A meta-analysis.
Educational Research Review, 11, 1-26.

June 2022 | 18

Duffy, G. (2002). The case for direct explanation of strategies. In C. Block & M. Pressley (Eds).
Comprehension instruction: Research-based best practices (pp. 28-41). New York, NY:
Guilford.
Flavell, J. H. (1979). Metacognition and cognitive monitoring: A new area of cognitivedevelopmental inquiry. American Psychologist, 34(10), 906–911.
Hattie, J., Biggs, J., & Purdie, N. (1996). Effects of learning skills interventions on student
learning: A meta-analysis. Review of Educational Research, 66, 99-136.
Jacobs, J. E., & Paris, S. G. (1987). Children's metacognition about reading: Issues in definition,
measurement, and instruction. Educational psychologist, 22(3-4), 255-278.
Mayer, R. E., & Wittrock, M.C. (2006). Problem solving. In P. A. Alexander & P. H. Winne
(Eds.), Handbook of educational psychology (2 ed., pp. 287-303). Mahwah, NJ:
nd

Erlbaum.
Pressley, M., & Harris, K. R. (2006). Cognitive strategies instruction: From basic research to
classroom instruction. In P. A. Alexander & P. H. Winne (Eds.), Handbook of
educational psychology (2 ed., pp. 265-286). Mahwah, NJ: Erlbaum.
nd

Pressley, M., & Schneider, W. (1997). Introduction to memory development during childhood
and adolescence. Mahwah, NJ: Erlbaum.
Pressley, M., Borkowski, J. G., & Schneider, W. (1987). Cognitive strategies: Good strategies
users coordinate metacognition and knowledge. In R. Vasta & G. Whitehurst (Eds.),
Annals of child development (Vol. 5, pp. 89-129). Greenwich, CT: JAI.
Sandi‐ Urena, S., Cooper, M. M., & Stevens, R. H. (2011). Enhancement of metacognition use
and awareness by means of a collaborative intervention. International journal of science
education, 33(3), 323-340.

June 2022 | 19

Slamecka, N. J., & Graf, P. (1978). The generation effect: Delineation of a
phenomenon. Journal of Experimental Psychology: Human Learning and Memory, 4,
592-604.
Swanson, H. L. (1990). Influence of metacognitive knowledge and aptitude on problem solving.
Journal of educational psychology, 82(2), 306.

June 2022 | 20

